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* NOTICES * 

JPO and INPIT are not responsible for any damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] While allocating a thermoelectric generation device and an insulator by turns, 
constituting a cylinder body, providing a current collection joined part in a peripheral face and 
inner skin of this cylinder body, respectively and providing a heat pipe circumscribed to a 
current collection joined part of said peripheral face, A thermoelectric generation unit providing 
a heat pipe inscribed in a current collection joined part of said inner skin. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the structure of performing so-called heating 

and cooling of a thermo couple, about a thermoelectric generation unit. 

[0002] 

[Description of the Prior Art] Generally thermoelectric generation constitutes what is called a 
thermo couple from a P-type semiconductor (for example, Bi -Te) and an N-type semiconductor 
(for example, Si -germanium), and is performed by maintaining both the joined part at a 
different temperature, and using the electromotive force by the Seebeck effect. Although the 
conversion efficiency of such thermoelectric generation is low, since reliability of operation is 
high, it is mainly put in practical use as auxiliary power in space. In scarce Japan of the energy 
resource, since electric power can be obtained corresponding to various heat sources (for 
example, combustion heat, such as heat of the earth, waste heat of a factory, solar heat, and a 
fossil fuel etc.), it is thought that it has a possibility promising for effective use of energy. 
[0003]The outline of the conventional device of thermoelectric generation is shown in drawing 2, 
and this is explained briefly. This thermoelectric generation unit 1 forms the copper joined part 
2 in P-type semiconductor P and N-type semiconductor N which allocate P-type 
semiconductorP and N-type semiconductor N planate, and adjoin, and constitutes what is called 
a thermo couple, and this thermo couple is constituted by connecting in series via the joined part 
2. If the undersurface 4 side is cooled while heating the upper surface 3 side of such a 
thermoelectric generation unit 1, to P side edge child, electromotive force negative to an N type 
terminal in positive electromotive force will occur according to the Seebeck effect. 
[0004] 

[Problem(s) to be Solved by the Invention]In such a thermoelectric generation unit, since it has 
much electrical junction, Mechanical and the thing concerning these joined parts which thermal 
stress is held down to the minimum, and you moreover hold a heat exchanging part and good 
thermal contact, and is made to perform efficiently collection of the heat energy to a high 
temperature joint and heat leakage to the low- temperature heat source from a 
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low- temperature-joining part are important. 

[0005] Then, an object of this invention is to provide the thermoelectric generation unit of an 
easy structure where collection of the heat energy to a high temperature joint and heat leakage to 
the low-temperature heat source from a low-temperature-joining part can be performed good. 
[0006] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose a thermoelectric 
generation unit of this invention, While allocating a thermoelectric generation device and an 
insulator by turns, constituting a cylinder body, providing a current collection joined part in a 
peripheral face and inner skin of this cylinder body, respectively and providing a heat pipe 
circumscribed to a current collection joined part of said peripheral face, A heat pipe inscribed in 
a current collection joined part of said inner skin is provided. 
[0007] 

[Function]In this invention constituted as mentioned above, the heat energy of a high 
temperature heat source part and a low-temperature heat source part is transmitted to the current 
collection joined part provided in a thermoelectric generation device good with the temperature 
equalization characteristic of a heat pipe. The transfer heat area of a high temperature heat 
source part and a low-temperature heat source part compares with a flat-surface type, and 
increases. 
[0008] 

| Example] Hereafter, the example of this invention is described based on a drawing. The 
schematic diagram of the whole in this example is shown in (c) of drawing 1 , and that section 
structure is shown in (a) of drawing 1, and (b). 

[0009]The thermoelectric generation unit 1 of this example consists of the thermoelectric 
generation part 5, the double tube type heat pipe 6 which supplies heat to this thermoelectric 
generation part 5, and the heat pipe 7 for cooling which takes the heat emitted from said 
thermoelectric generation part 5. This thermoelectric generation part 5 allocates P-type 
semiconductor P. the insulator 8. and N-type semiconductor N by turns, and forms the cylinder 
body. In that outline, the construction material (for example, copper) joined part 2a with good 
thermal conductivity and electrical conductivity and 2b are provided in the peripheral face and 
inner skin of this cylinder body so that P-type semiconductor P and N-type semiconductor N 
may be connected in series, as shown in (b) of drawing 1 . Therefore, to the P lateral electrode 9p, 
positive electromotive force and electromotive force negative to 9n of N type electrodes are 
acquired by giving a temperature gradient between these joined parts 2a and 2b. 
[0010]Furthermore, in this example, while the double tube type heat pipe 6 circumscribed to the 
joined part 2a by the side of the periphery of the thermoelectric generation part 5 is formed, the 
heat pipe 7 inscribed in joined part 2b by the side of the inner circumference of the 
thermoelectric generation part 5 is formed. Since water is enclosed with these heat pipes 6 and 7 
as working fluid and the wick (not shown) of the hoop direction is especially provided in the 
inner skin of the outer tube of the double tube type heat pipe 6, in the inner skin whole region of 
the double tube type heat pipe 6, water etc. evaporate good. And while the high temperature heat 
source surrounding the exterior of the double tube type heat pipe 6 is allocated, the end of the 
heat pipe 7 is constituted so that it may project from the thermoelectric generation part 5, and 
the low-temperature heat source surrounding this lobe is allocated. The fin 10 for increasing 
transfer heat area more is formed in the peripheral face of the double tube type heat pipe 6, and 
the peripheral face of the end of the heat pipe 7. The insulating member 1 1 is formed between 
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the high temperature heat source and the low-temperature heat source. 

[001 l]It explains per operation of the thermoelectric generation unit 1 constituted as mentioned 
above. While the heat energy given from the high temperature heat source is stabilized for it and 
supplied to the high temperature joint 2a of the thermoelectric generation part 5 by the 
temperature equalization characteristic of the heat pipes 6 and 7, the heat energy transmitted to 
low- temperature-joining part 2b is stabilized, and is cooled (heat dissipation). In each joined part 
2a and 2b, corresponding to the heat energy consumed, heat energy is always supplied and, 
specifically, comes to make regularity the temperature gradient between each joined part 2a and 
2b. That is, it can change into electrical energy, without consuming heat energy vainly. 
[0012]In order to perform transfer heat with each heat source part and joined part 2a, and 2b via 
the heat pipes 6 and 7, this transfer heat area becomes cylindrical and increases compared with 
the transfer heat area of a flat-surface type thermoelectric generation unit. That is, since it 
compares with a flat-surface type, space efficiency becomes good and a thermal performance 
improves, heat energy of this thermoelectric generation unit 1 is stable, and it comes to be 
supplied. 

[0013]If the mode of this desirable operation is listed, allocate a P-type semiconductor, an 
insulator, and an N-type semiconductor by turns, and a cylindrical thermoelectric generation 
part is constituted here, While providing a current collection joined part in the inner 
circumference | of this thermoelectric generation part ], and periphery side, respectively and 
providing the heat pipe for cooling inscribed in the current collection joined part by the side of 
inner circumference, While providing the double tube type heat pipe for heat supply 
circumscribed to the current collection joined part by the side of a periphery and making the 
low-temperature heat source part of the heat pipe for cooling project from said cylinder body, it 
is the structure providing a high temperature heat source in the portion surrounding the 
thermoelectric generation part of the double tube type heat pipe for heat supply. 
[0014]Although the double tube type heat pipe for heat supply was provided for the heat pipe 
for cooling in the periphery side of a thermoelectric generation part in the above-mentioned 
example at the inner circumference side of a cylindrical thermoelectric generation part, even if it 
replaces these, it can carry out suitably. Although heat energy was supplied by providing a heat 
source in the portion surrounding the thermoelectric generation part of a double tube type heat 
pipe, By making the end of a double tube type heat pipe extend, and supplying heat energy to 
the extension, it can be isolated further, a thermoelectric generation part, a high temperature heat 
source, and a low-temperature heat source can be allocated, and the flexibility of allocation can 
be increased further. 
[0015] 

[Effect of the Invention] Since heat energy of a heat source is not vainly transmitted with the 
temperature equalization characteristic of a heat pipe in the current collection joined part 
provided in a thermoelectric generation device according to this invention as explained above, 
collection and diffusion of heat energy can be performed efficiently. Since the area of each 
transfer heat part increases and a thermal performance improves by using a heat pipe, it can be 
stabilized, heat energy can be changed into electrical energy, and the thermoelectric generation 
part in which a thermoelectric generation device is allocated can also be miniaturized. Since a 
high temperature heat source part and a low-temperature heat source part can be separately 
allocated now, while the correspondence to the heat stress in each heat source part becomes easy 
and the flexibility of a design increases, structure of the insulating member allocated between a 
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high temperature heat source part and a low-temperature heat source part can also be simplified. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) is a sectional view of the outline of the thermoelectric generation unit 
concerning one example of this invention, (b) shows the so-called connection structure of a 
thermo couple, and (c) is a schematic diagram of the whole thermoelectric generation unit of 
this example. 

[Drawing 2] It is a schematic diagram of the conventional thermoelectric generation unit. 
[Description of Notations] 

1 [ — A double tube type heat pipe, II — The heat pipe for cooling, and 8 / — An insulator and 9 
/ - An electrode and 10 / - A fin and 11 / - An insulating member, P / - A P-type 
semiconductor and N / - N-type semiconductor. ] ~ A thermoelectric generation unit and 2 - A 
joined part and 5 - A thermoelectric generation part and 6 



DRAWINGS 



[Drawing 1] [Drawing 2] 

(a ) 
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